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論文題目 Research on Vehicle Detection and Tracking in Traffic Video 
Produced are varieties of information， such as tracking， speed， and recognition of vehicles as 
well as traffic density from trafic video， while there are many tasks to be solved. As an 
example， it is important bnt not easy to separate a vehicl巴andshadow attached to it since a 
moving area includes the vehicle and the shadow when lit by the snn. This paper presents a 
nov巴1method for vehicle shadow d巴tectionwith improvement for background updat巴.In 
g巴neral，an intermediate part， called pennmbra， exists between shadow and lit parts. 
Lnminance gradually changes in the penumbra but th巴chang巴islitle in the shadow area. This 
leads us to a n巴wshadow model， i.e. after differ巴ntiationof the luminance value of the shadow， 
the shadow part consists of a concavity on the left edge， a convexity on the right edge， and 
V巴rylitle change between the two edges. This shadow model is enhanced with another 
property， I.e.width of a shadow coincides with that of a moving area where the shadow area is 
included. Using the new shadow mod巴1，an巴xperimentis carried out and it shows its superior 
performance in shadow detection rate. After processing for the moving area above， the vehicle 
area can be extracted and tracked. But， insome cases， two vehicles are running so clos巴Iythat 
th巴yare detected as a single v巴hiclearea. This will degrade the result in counting vehicle 
numbers. This pap巴ralso presents a method for separating th巴ov巴rlappedv巴hiclearea into 
individual vehicles using "Chain-Code". It is mandatory to measure the vehicle speed with 
higher accuracy based on Feature Points such as edges and corners， followed by 
block-matching to track the Feature Points in succ巴ssivevideo frames. Many vehicles can be 
track巴dat the same time automatically since the information is obtained from video sequenc巴s，
and their running speed can be easily measured by analyzing their trajectories obtained after 
tracking the Feature Points. 
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実験を行い、画像処理技術によっても、時速 40km で走行する車両の速度を僅か O~lkmJ h の
誤差で測定できるこ左を示した。
第6章では、本論文における主要な成果をまとめ、今後の課題と展望を述べている。
なお、本学位論文内容に隠して、査読付き学術誌論文が 1編および査読付き国際会議におい
て英語により 1件がそれぞれ発表されており、成果の発表も十分行なわれていると判断される。
以上により、本論文は学術的にも工学的にも価値があるものと認め、博士(工学)学位論文とし
て合格と判定する。
最終試験の結果の要旨
最終試験は、博士論文公聴会における学位論文を中心とした 40分の口頭発表、ならびに関
連する分野を含めて 30分の口頭による質疑応答により実施した。その結果、学佼論文の内容、
ならびに関連分野に関する知識・理解度は卜分にあり、博士として必婆とされる専門知識および
研究能力を十分に備えているものと判断し、合格と判定する。
